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REMARKS/ARr.I?MFMT g 
In the Preliminary Amendment, Applicant did not properly identify the claims. Only 
claims l and 2 were in the case previously. Wore, claims 8- 14 are now identified as 
claims 3-9. Claims 1-2 remained cancelled. 
Specification 

The specification was objected to by the Examiner because Applicant did not submit a 
marked-up copy of the substitute specification. A substitute specification and abstract have 
been submitted with a marked-up version and a clean version to comply with the Examiner's 
request No new matter has been introduced by the substitute specification. 

For all the above reasons, the Applicant respectfully submits that this application is in 
condition for allowance. A Notice of Allowance is earnestly solicited. 

ITie Examiner is invited to contact the undersigned at (408) 975-7500 to discuss any 
matter concerning this application. 

The Office is hereby authorized to charge any additional fees or credit any 
overpayments under 37 C.F.R. §1.16 or §1.1 7 to Deposit Account No. 
11-0600. 

Respectfully submitted, 
KENYON & KENYON 

Dated: O^er2A2005 By: JfejL<T/7/J 

Stephen T. Neal ^ 

KENYON & KENYON ^ N °' 47 ' 8l5) 

333 West San Carlos St., Suite 600 
San Jose, CA 95110 

Telephone: (408) 975-7500 
Facsimile: (408) 975-7501 
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AMENDMENT TO THE SPV.rmr att /w 
P . OLISH CLEANING APPARATUS AM) METHnn m iu 4 NUFArTf nv Uf2k 
I Related AnpliWmn 

SmX This application is a Divisional pfp^ AmViCMinn no/8lQ ^ KM nn 

Ma rch 16, 2001 and issued as parent number f, ^ 3 Q8 on Nnv*mh~ j i inn, 

FIELD OF THE INVENTION 

12PM The present invention relates generally to a polioh cleaning cleani nga nd 
Eolishing apparatus and a poliah cleaning method used in the disk drive md^ industry, a«4 
*™ speei* M h * . p u li . h , h , m i ng np p amt U j a ud . | > oIi ■ „ ^ning n^thod ado p M tu b e, 

w din t hn m W m i lO > ( J 0 u uU I u ^h^ More S n ec i^Mv the^sent 

. invention relates to a cleaning and Bolisjung a^aratus ^ gethod use d in the m^f, , 

_a_head gim bal assembly 



BACKGROUND OF THE INVENTION 

®m As ^eti r- ntn v n i i , t l ut, thi n Thin film head, are used wkh rt nta s tora^ dL k, for 

reading or writing data en onto a recording layer of a datas^rage disk. Typically, the head 
•flies" above the surface of the disk at a very low "altitude" Ine height of the air gap between 
the head and the disk is usually measured in fractions .tt^ of a micron The low 
height of the air ^p causes an air bearing i^efmeA to be formed 
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122041 PeMisfe^eriBg For a disk that storey data using magnetic effects, the head 
usually includes a**F ^adjojhe^ue^ coil for transmitting and reaving a magnetic field to 
write and read in the recording layer. For disks *eri*g thatj^ data using optical effects, the 
head eajHnetede may include an objective lens to focus a light beam at the recording layer. 

m§1 Wi t h lo^y fl A in fi he a ds, fed i n fee ui .im nmr nt q . ui i U U j problem. D U j i 

******* m n C Q l ^ ^' # Wn^K ie^g fa h^ ^ ^ fl J so> 
n m n . mte of dug u iu u ccHHHria^Hh^ e^ t n in t.rfa e v > Uh the mn g nrti c o i u ^ c ul cITcc^ 
Along with the evolution of the disk industry, the surface cleanliness of read-write heads has 

become one of the most critical ee»^ concerns, feeea** nnnhmi UUi Lau . La JlA 

dri V Pr ******* 11 L ' 10 ' 1"" "P> ^ c l^i c^ h n yp in n ,i ry „ e fa^ ^ 

n qn o m r r hc nik ul ^ tmrr m d ■■l. lt ,.u,. Lu b . f ,rtn n rnn . lulpiu u JcudM jua^ fae 
e ffirinnr yf n, i Ii lluT j ADC i iuluco. ^nmufa^ -^ ^i ngthPi, b est lu ^Km o.c 

e#fe ^ rnn mination K t nunl m ot hodo » u «4ha^pe^ nnrt rl.i j l tajj l MA M UJ I 

^^pess^ With low-tlyinp head, d,,t in the env^n^ . . sgri^ablgn, 
Pust particles can cause catastrophic "head crash**" Q^ffiy jag the head and m a ^ 



significant amonnts of dust can ggcuinulate on the h^H t. jntgrfere with rh. g 
optical effects. Contaminants may a d& driver tn n,,,^^ o r even fait „ ^ „ r 



^ Classical wash, rin y a nd dry technology using an ann^n, ^ Tnnrr 
and ultrasonic agitation ran not govide ad^. ,1^, ^.; enev fof . h „ H>c a , ^ 
surface. More effective contamination remov.1 method „ ^ .,„ , . 
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always remain as clean gg p^jble are ™^pH 



100071 US Patent No. 5,467,238 issued to Neville K. Lee et al on November 14, 1995, 
disclosed a cleaning apparatus for cleaning M read/write head heads used for accessing data 
stored on a recording disk of a disk drive. The cleaning apparatus ee^pri** had a mounting 
base positioned adjacent to the disk. The base includes a ratchet mechanism for rotating a 
cleaning pad mounted thereon. Th n n w h nni- m L aer at ed b> a The rotary or linear actuator 
arm fer^sitieiMng ujejjo^osihon the read/write head activate, the ^ m „u^„» ^ 
ratchet mechanism rotates the cleaning pad while the actuator unloads the read/write head from 
the disk. A loading ramp is used to vertically, position the read/write head relative to a cleaning 
surface of the cleaning pad. H o wever, since t his This conventional cleaning apparatus is more 
complicated in structure, lower in efficiency, and is used only after assembly of a disk drive, 
itfanotouitobl o- fa maldnMtunsuit^foruseinthff mass production of the heads. 

SUMMARY OF THE INVENTION 

M ob je ct o f Oil ^ . . . invpn tin n fa t o p r evia a I j,,, ! ^pefeh eWg 

aPPSfataS Anewkind «f ri«mfn gM d Bojishmg mtatu^d rngthgd for cleaning the heads 
of a HGA^ head gimbal assembl y) se t ha t the p ^l l e. u o f todiminate contamination of the 
heads by dusts or particulates rnn h n rn mplc t^ u^utuH i t, isdisc.osed. Author object of the 
p rei nn r i n v ri.tinn j ,„ U 1U I jj L U p n1ir h clMlJ|li | l iefh nf | nr , ^ d fc ^ fa 

accordance with one aspect of the present invention, a po«sh cleaning and oolishin, apparatus 
for cleaning a^GA^ a head m^aye rnn.pri.oo: a fiouu, afi^e, a plurality of carriers for 

7«STiSc cificationMaiked " UpVcniion " 3 ~ 

PAGE flC6 * RCVD AT 1W25/2005 7:02:09 PM [Eastern DayOght rrniej * SVR:USPTOEFXRF^/24 * DMS:2738300 * CSID:14089757501 * DURATION ^im-ss):10-20 



OCT-25-2005 16=11 KENYON KENYON 14089757501 P. 10 

Application No.: 10/669,621 
Amendment dated: October 25, 2005 
Reply to Office Action dated: July 25, 2005 

locating and holding a plurality ofHGAs, sespe*^ said no An ha. fag a fee* ^e^BS 
^ rn 1 tn b n |1 n1i:l,H l, J ^ at d do W B ^ a plurality of polish fingers under the carriers^ 
and fixed on a loading fease* base, a cloth attached to said pefeh fingnn ,v a pnlLh uicJj.au lu 
p r n v ido n p to a^ of uu lL I. u iuf u c u, on which the H Q A s n ro polish cl e au ul , fingers, and 

a Pl urality of press-pins on each of the carriers, -pr^inr nn n UGAM H r^^fy^ 

pr n vi d n P ra m fii rt i nn be* • , , , T „ j li Ju t AD j ^ f , „ ^ ^ ^ ^ ^ 



have a face and a slider wjft an air-hearine surf*,* (ABS) »> be polished gad di « 

downward. Th. cloth may act as a polish medium rn provide . M surfaces M 

which the HGAs are polished and cleaned The ^ pj^ r ~ ~n a HOA'« flg^ to ng^ 
proper friction between the slider ABS and the polish surface 



120091 According to another embodiment, a pneumatic cylinder unit is combined with 
the earned carriers, [fie]] The pneumatic, cylinder unit controlled by a programmable 
controller, adapted*^ may move the carriers, as well as the plurality of HQAs, to HGAs. 
The pneumatic cy linder unit mty move back and forth in X and Y directions according to a 
customizedprogram. The solution may he sufficiently agitated by, the motion pfa cylinder 
unit to promote dissolution , r tion , Also, a polish tank containing a cleaning solution, may be 



•*» j w 

provided on the top of the Wnhe frame. The cleaning solution is recirculated through a 
pump and a filter canister with an effective filter ea^ridge^d cartridge Jhefihexcanfe 
may filter off the insoluble su^ d^ rn ntaminants and nartfe in the «o,„^ M ,w ^ 
slider ABS will not he re-contaminated M A thermostatically controlled strip heater S* 
feeatiftg maxheat the solution to a desired working temperature, fanrrnnlrmrc wiih uuuUiu 
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m pnr t n f t hn p rnrnnt ?m iiit i u u, u uu li . h r l n mii i j, n. u h u d nr lnptcd to the a p paratus for eteama g 
nHOA (head ^imbaln ^nm My) in uli .i ul, rn m p.tr , fl ^eHev v fag ^ep si procisoly boating 
nnd holding aplu nlit y zUiGAs i n a uuii u, said H G As having „ m, , ., a ^ AB S .uif uc c, to 
h n pn liihrvl fliroBt cd d u mm * fy sc rub b ing pffcontam i n n ntr on flit di il y riider surface bemg 

e ieaaed by a mming r loth atrip, meamvhik sma s he s mass nnntnnii m m u, ^ p ie ee* 

gettisg4he The contaminants masdsscrebbedoflFiiitwia^soiutionili^ 
solubilization, emulsification, chemical action by a detergent, etc. The temperature, 
W«4 land, and concentration of the chemical substance of said solution £[*e]j mayj^ selected 
to achieve maximum cleaning «««« effectiveness, mffirinntly njJuUufcUq sefetiea 
t n p ro mote diluti on nrt ion by th e m otio n of a c^ li i id u - ft, fi fee rmg off the m s efab le, 
s u s pended contam innnt..- nndput Ub lu i n th e m luU u n l> a filt nr earne d m Hint ou thai fee 
f tiV frr APS s u rf a c e witi n n t In it luu uu.W Tho pefah rlrnninu app safes p ud m cQ i o d of 
ftp present inv ent i on provides mu s h litg hn r c l c a mag en fr i m r y fin ■ L ibh m invis ible 
ee^mtos n ndp ui ti mlntn- nn n j IU li ABS su f fer The apparatus and method of the 
inVenti0n iS M V P Rnwilc tmt the ) me suitable for the removal of dusts, oils, 

fingerprints, and other organic and inorganic contaminants in the form of both particulate and 
thin-film. 



BRIEF DESTItlPTrrw OF THE PR a wttv^s 

Mm The above and other objects and advantages of the present invention will be 
described by way of preferred embodiments and with reference to the drawings, in which 
Figure 1 is a top view of the polish cleaning apparatus of the present invention; 
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Figure 2 is a perspective view of an HGA carrier positioned on polish fingers in the 
polish cleaning apparatus of the present invention; and 

Figure 3 is a diagram of water circulation of the polish cleaning apparatus. 

PREFERRED FMnnnrc f r rMT? n F n ]£ INVENTI O N 

A-W n i n fi gu res 1 3 , a peti ,1 , ^ inp appa^ „r ,„ c m Lliliu n m n tn|y ^ 
P«**?e4^^ A rnr ricrs, a cy linde r m n t in n unit and a n uu lLh tt l , j L , 

Wi th rHrronc c to n ,n r n 7 in p nlL h Ju m iii fl unit - 1 i „J g m , ij prf n jP t w o l u w , uf pu l Lh 

c lo th 3t , i„ i ■ ^ r mnn t hf j 1 , ua U uu ft*ee 
t o h im i p nli 1 , , le ani ng jU H u u , ,nd a plurality oHl O A ^ I to b e pu shed drivel) m e 
pooitionod on tho poliuh d u aning ourfb.ec. 



■Hip HGA carricto are-pgevide d w ith i plm ^ „r, Jhnl.a u l.a^pms^Neh^^ 

«C V * tW, ^ .IM y The nn A ,,niu, Uu lJ a p l as ty nf Hfl ^ l t o m e t e Lag an d 

f orth oronrc ^ tu a uuti. i ,, , 1,-Q gr c un fo r sub tiatiy .i muItan cu .Hy p nli I, , Ug^, g nJ d j u 

P mV id " P r 00ijCl ^ - faMuiali l, n fH f M 1 t lj g i L bU U ld1n nt f n n ^ 6 gff ief ^ 
polish finger, soc Figured 

^d ^ - in v „ Y d kccuun, iQ^vel^^ h 
adv anee a n d b rin g s ea rne r s a, wo)] ^p lur ality of HGA ^ in both Xun d Y 
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directions repeatedly. 



Tho HGA cqrric i, holdi ng the I1GA, o ro immorocd ini u the pn l hh t ml Lu a l ui i iii^ a setoien- 



with a 0,2 micron fi lte r cartrida u fa .n ln ti on r 0 ciroula t iu C ^ fi lr, , kg, )U K 1 j L aL o lm a 
ft erm ootaticidly c ontrol led s t rip he ate r t o heat the soluti o n t o n prop u i vml a ng tcmpc r a tuic. 

a ^ nlirh riP ania t mu l i u d e* h e pro -Tit in « j, ,,, i, n u , u ^ i u u i Th n p efeh L a ^ 

de f ining m ethod u, m C . I ri n rt of p o l j uiu c lo th, whfeh has g uu J arti rtnti o propo U i u, , le ss 
pi Tt inln or pa ii kk fe e, wea* duiabili i j , , e le amag m edi um. Whes p oli s h dc aiiii g 
np p i r ntir i. q P cm1 ^ t ho pn c im i aii ^ li u d . r n nit b ring s the HGA h rin g pefe he d lu mov e 
h nov nni fo rth i u b ud . y nnd V feeeto u n t he nin t h *rip , , , m , j u ll Lu t h o p efeM^ 




processes: 



g fn t h Snrnhh i u ,. A U i nn fa tHr fea p r o see s, phyinc th r m. u pri^ n nd im puiU U x u l c fai 
pe fah Blea amg: fa fek p^e es* t he mevmg nin th strip uui ul<< o ff rom ^ n o m, u u the d ig , 
ilidor aurfac& bewg cleaned, meanwhile smashes - 



m ass contaminants into tiny piocos. 
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D rtr rg Pnt Dentat i o n A aiu n i . fee se eead p fee ess, a. vhi rh euuli m i i . uuiL ; scrubb e d off g et 
int o ml ut inn t hf ew gh so toSfe at iea, m aul.i l l rntin n. ete rhr ,„;,. H ^ L 3 a detergent. It i. 
ftmih r r n a nn nv cntiou d Btoig p^e es s- time, i i m^rn ni rn, and Kiu J uxul concontratiou of 
th n r i rtn r C nnr nr, ? i hc H u ll luip u i l untp n ramota i A in a J iinying maximum c leaning effect ua l 
M rn m vhil n, m n t in.. u f t h L slimier provides ^uffim u> t na tion t o pres^ diooolutiou uai^ 



F ilf r n tien Action j o r hr thhJ ^ DLL ,,r in ^hicluhu ii i.o lnh ln, appen ded uuutuiiii u a m j, and 

in r o lm inn nj U be fil tui J u ff by n filter c niiL lm in t im n, or obc, tin, u my . ^ 
contaminate the product m ttntthr, y 1ttrtr m , nt hr c j c n n c d aSJlu 

DETAILED DESCRIPTION 

mm The HSA head gimhal 3 ^mKl Y (wr. A> Ss a md offre ^ precis{on 
component in a disk drive. The conventional ultrasonic cleaning can cause mechanical damag, 
under high ultrasonic power, which limits its application, and can not provide an adequate 
cleaning effect. However, the new polish cleaning technology can effectively clean the head 
and does not cause side effects for HGA performance. Basically, the polish cleaning can 
remove all kinds of contaminants such as dust, particles, film, etc. Its removal efficiency can 
achieve up to 95% for all kinds of contaminants whether it's organic or inorganic, while the 
classical ultrasonic cleaning does only about 60% for small particles and i s not efficient for 
other kinds of contaminants. 

Whil e t he present invention,!™ been hVmhr d by w ay u r U i o n r nfrnn l ui ib p Jiu. u.U t h e 
fe vering deseribcd is in nil a spe ns illu^t i v n, n nr ■ , M ia\ > u Tf is nh i i a p e^ e* MM 



;e 
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in this an that mmi o r n ns v ariat iens mrf r nnrti ficntiono can b e de vi se d wirt mut depart s fioii i 
the scope of tho invention. 

mZ1 As show in Figures 1-3, one embodiment gfa o ^lishjng and cloning 

of the present inven^n may have, polish fingers. HfiA cagjgrs a cylinder motipn unjt and 
immersion polish tank 

mm fa one embodiment of the present invention, nV B gjjghjag and gjejaing mejhod 

may be a contoct-cleanw procesj using a typ e ofpol^ggtgr cloth Th« r r,i vester c i nth hac 

>d anti-static properties having less particles or even being p ar ticle^ »nd has g ood wear 
durability as a cleaning medium A pneumatic cy linde r unit mav hrina the HQ a being 

polished and cleans into the cleaning m The rheumatic ^ -der unit m* v. wi, ^ 

forth in both X and Y directions on a olnth-strin ^ a set finr „ ^ 

slider air hearin p surface CABS') is polished with g much higher g|e 
90%). as sho wn in Fif mm 1 



m£ In ° ne ernbQdimft ^ i ^ted bv Fif>„re 7 . cleaning nnit, i gnd g mav fagyg two 

rows of polish finpers 2. On these two rows of polish fing ers 2 a kind of ^ r 

:ce to form a polish />l» aniiie surfer*. A plurality of 
HGAs 1 may he positioned on the cleaning surface, to. ^ ^ed and noli^w effegtiyejy, 
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100151 



The HQA carriers hold a plurality of HO As 1 . The HGA earners also nnritfam 
, the plurality of HOA 1 b y the «M»rtin^ ^ ^ ^ fmperg ^ p . ? _ , 

The HGA carriers may have a plurality of cylindrical p r ^ na pins to pT ^ An . W „ A t<> 
flexure. The HOA carriers may move hark and forth acj^g to a ^ lt , ^ 
Substantially simultaneous pu shing and cl^ninp 



I" <me embodiment the cylinder morion unit, may each comprise an E^yjinjfer 
4.5andaY-cYlindeM 6. The ^-cylinder 4 5 and Y-o.vH nf W 3 gjaav e back and h 




^ I" one embodiment illustrated in Figure 2 the HGA aaSajn^ 

HGAs may be immersed into a polish rank containing , M ^ tnft Hr . A . ^ Ko 

c leanedandpol^ed The tank may have an overflow ^ , M ^ . g ^ & 

filter canister may have a 0.2 micron filter nmrid- for .w,^ ^ ^ , . 

The tank , may also have a thenttosfatirallv controlled «rf P heater to hftft t the sdutigq to 
proper worki ng temp gratnrp 



10018} 



The cleaninp fimction may have chemical and physical actions, as well M th. 
polish cleaninp. A cloth scrubbing notio n may , b e nerformed fW . The ^ cloth strip 
scrubs off contaminants or, the dirty slider surface hein, cleaned Th is action ^ 



Substitute SpecificatioD Marked-Up Version 
74252J.DOC 



10- 



PA(£ 16/26 1 RCVD AT 10125/2005 7:02:09 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-6I24 1 DNK>:2738300 % CSID: 14089757501 1 DURATION (mm-s$):10-20 



OCT-25-2005 16: 14 



KENYON KENYON 



14089757501 P. 17 



Application No.: 10/669,621 
Amendment dated: October 25, 2005 
Reply to Office Action dated: July 25, 2005 



mass contaminants into tiny p ieces 



mm Th e determent dissolution action mav be nerfnrmeH s econd. The contaminants 

scrubbed offmay fas placed into solution through sj^ Hzation, gjnjgsjfication ghemicaj 
action by a determent, etc. As in a conventional cleaning B ggggs, W. tginggraUjre and m 
and concentration of the deterrent mav be imnnrtant paramgjgrs. in achjsyjng mjsjmum 

cleaning effectiveness. Motion of the cylinder mav p ™ ^ Suffic ient aoitatinn p „ 

dissolution action. 



122221 The filtration action may be performed third. A filter mav filter off&g 

I nsoluble, suspended contaminants and particle in s o i ut i Qn in tima Qth^vjge, they m.y 
re~contaminate the gioducts so that the latter must be cleaned ap a ?n 

122211 While the present invention h*« Ke e n described hy ^ v of ^ ^ 

e mbodiments, the foregoing described is in all aspec ts illnstnuive n ot restrictive ft i. Mn .„ 
to a person skilled in this art that numerous variati^ md ffiodjficgtjons, can fag dsyjsgd 
without departure from the s™ pe of the invention 
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Abstract 

A now polish own ing -. ppautuu a n d a cleaning, me t h od i re described for doming an EGA 
(h and gimbal assembly) to m u i fee jage asfe g requireme nt !, for olnnnlin c ^ o W m iu. h e a d . 
in tho disk drive i nr ^try. The BftA p nli^ h cleani n g q^ n r nnr inr h ., 1 ,. 5 u u ITOA poli s h 
rlnnnin g ^ombly Mri ^ jL t u fIICA Pn Tr ini . f ul Lfllaiv .„ y . {r m , lt [u ltl0U jb , ^ J u| t< 

pk.ra lity of IIQAa ac n inrt a botk and f o rt h mov i ng pefeh fi ng nr w mp ped i l k ami a lal i a 

polyester cloth. A p lu rality o ffiGA^te hn peti ™ \ aM im thu n C Aj > 

mrri o m which aic ft n n hnma r a c J in . n nli Vh r tnnnh , , ■ , ; „ , , | l l [ lt io n Th o IIC A 

n rri nr ttc diian by n p nru uu u it e yfmdef unit L m&vkfe a Hy c o uu u II l J b> a 
pr n g rn rnmablc cui . u - n l W for exaq p u lij , nln nmn . ft q L u ^ . r |, irfl lil JI uf ^ ^ U) fa 
fee HQAa and supply p r n p n r f r i aiu n between t hn riidiu AO S ,„rtVn mi d Uu . p efe h s yrfae e, 

- Thn pe fe h clca u ia , la nl r hr nn m t. fl u ur, , m ,,, ^ a*} a HUu rn n i-fr r with a 0.2 mi uu n 

H *r nrr ri cl gc f 0 1 .u hu in n r nnrrnlnt i o , and filt n ri n,, h uL u ha, a th mn n^ t ic ally m nL o ll c d 



■ttrio heater tn hrvit thn soteties t n n ^o o d c ondition. 



ABSTRACT 

method and apparatus for cleaning the «ftw ajr bearing gujjass of » head girnj 
a ssembly is disclosed. A plurality of <Wrs mav ^ K old a ^hWl^ ^ 

assemblies to he polished A cloth strip mav he n.hh^ aggj^ fee gKdcr *r ...ww a 
movable cylinder unit coupled to the plurality of carri^ rnay move the carrW, a ^.k tank 
may provide cleaning solution to the movable cylinder unit. A nnmp n,. y regjrjailate the 



cleaning solution, A filter canister with a filter carrriHqp ™ y filter the gleaning sduttog 
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